Supplementary
: Distribution of instantaneous velocities during SD polymerization. Typical traces show well separated velocity classes for all the forces measured. (Left) Time traces for the contour length were low pass filtered to 0.5 Hz with a 3 rd order Butterworth filter, and differentiated to obtain the instantaneous velocities. The red dashed lines show the result of a Gaussian fit to the zero-velocity peak. A log vertical scale was used to highlight the v>0 tail in a histogram dominated by long pauses. (Right) Normalized distribution of the velocities during events identified as pauses (red) and polymerization bursts (blue). Each group was separately normalized to a unit area. Figure S3 : No sequence motif is enriched at the pausing sites. After alignment of all the pauses, we calculated the enrichment of each of the possible nucleotides as a function of the position from the pausing site (defined as the frequency of appearance of the nucleotide in a specific position in the pause data set, relative to their prevalence in the construct). The upper panel for each nucleotide indicates the enrichment (1 for completely random), and the lower panel the p-value. With the exception of a "G" located 8 bp ahead of the pausing site, no significant over-or under-representation was detected for any nucleotide at any position. In this case, the extension of the tether is proportional to n, and the velocity of RT depends on the energy of the base pair at n, and the applied force. (b) A model where unwinding and release are spatially separated can explain the offset, but contradicts the force-dependence of the pause free velocity. If the unwound strands remain bound to RT, the extension will depend on n-k, where k is the number of nt that separate the unwinding site from the release site. The fork is shielded from the external force, so the velocity will depend on the energy of the base pair at n, but not on the force. (c) The existence of an additional mode of interaction, which allosterically regulates RT, is consistent with our data. Here, the extension of the tether is proportional to n, and there is no shielding of the fork from the external force. The additional interaction, with ssDNA at n+k, modulates the activity of RT. Hence, the velocity will depend on the energy of the base pairs at n and at n+k, and the applied force. Figure S6 : Backtrack events were detected also at 8 and 12 pN. Backtrack depth histogram (left column; a,b) and plot of backtrack depth vs. pause length (right column; c,d), for 8 pN (upper row; a,c) and 12 pN (lower row; b,d). Red -results from all the pauses at the specified force. Black -control, obtained from applying the same algorithm to the extensions recorded before exposure of the construct to the activity buffer. 8 pN: r=0.23, p=1.2x10 -6 , N=471; 12 pN: r=0.35, p=9.5x10 -18 , N=635.

